. In addition, the magnetic and spin states of cobalt oxides vary dramatically from one case to another case [3, 4] .
In this work, we investigate the behavior of LaCoO3-δ thin films grown on SrTiO3 [111] using the combination of STEM and density functional theory. For these films, STEM studies reveal ordered vacancy arrangements; lattice spacings computed from STEM images show expansion in the oxygen deficient layers (see Figure 1a) . We further use first principles calculations to examine how substrate orientation can be used to shape the anisotropy of oxygen transport. In so doing, we seek to understand the coupling between the structural and electronic properties of LaCoO3-δ on SrTiO3, induced by oxygen vacancy ordering.
Two oxygen deficient structures are proposed to fit the experimental observations: La3Co3O8 with P21 symmetry, and Brownmilerite La2Co2O5. Compared to the bulk LaCoO3 perovskite, La3Co3O8 exchanges one oxygen octahedra layer for a tetrahedral layer, and La2Co2O5 exchanges two (see Figure  1b) . Firstly, we perform a layer-by-layer analysis of the differences between each compositions' structure. This establishes the basis for future study of the dynamics involved going from bulk to La3Co3O8 and further to La2Co2O5.
Secondly, knowing that cobalitites' electronic structure is known to be particularly sensitive to coordination and structural changes, such as strain or oxygen defects, we address which magnetic and spin states are present in these structures. This leads to an opportunity to discuss the effect of reduced symmetry in oxygen deficient compounds on cobalt oxide behavior compared to the ideal perovskite environment. Finally, we discuss how epitaxial strain leads to oxygen vacancies forming these distinctive stripe patterns. 
